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terrestrial only remain. This shows that at this location the
sun-spot influence is represented by = +/(0.449)’ —(0.430)* =
4-0.129° R., whence we infer that the solar influences are to the
terrestrial influences as (0.129)" is to (0.430)* or as 0.0167 is to
0.1849, or very nearly as 1 to 11. A similar computation is
still more instructive if we use not the mean daily temperatures
for each year, but the annual means of the temperatures ob-
served at 2 p. m., which may be supposed to show the direct
heating power of the sun with especial clearness. In this case
the variation of any annual mean is £=0.489° R. when both ter-
restrial and solar variations are included, but £=0.465° R. when
sun-spot variations are excluded, thus leaving £=0.151° R. as the
result of the sun-spot disturbances, and making the midday
or maximum solar influence to be to the terrestrial influences
very nearly as (0.151)% is to (0.465)" or as 0.0229 to 0.2162 or
as 1 to 10.

THE NOISES MADE BY PROJECTILES AND METEORS.

The existence of the atmosphere at great heights above the
ground is usually said to be demonstrated by the fact that
meteors or shooting stars are heated by the compression of
the air in front of them as they rush along at the rate of from
10 to 30 miles per second. The heat is sufficient to burn off
the surface of the meteor, making abrightlight and oftentimes
leaving a trail behind. The altitudes of such meteors vary
between 10 and 100 miles, as shown by satisfactory observa-
tions for parallax, made by observers many miles apart.

At this great altitude the air is probably very rare; it may
even be questioned whether it is dense enough to produce any
great heating effect at an altitude of 100 miles. We are in-
clined to suspect that there may be clouds of fine solid par-
ticles revolving about the earth in this region rather than a
gaseous atmosphere. The zodiacal light may be explained as
the light from either a gaseous ring or a stream of particles as
fine as sand surrounding the earth. A gas under no external
pressure will not stay in one location; it either diffuses or else
becomes a ring of independent particles.

There has been some discussion as to the ultimate origin of
the noise that proceeds from a large meteor as it rushes
through the atmosphere. Most observers describe the noise
ag similar to that of the discharge of a cannon, but followed
by a long rumble like that of thunder or perhaps the rattle of
musketry. The meteor moves so rapidly that we have, as it
were, a straight line many miles long and a hundred miles
distant from the observer which becomes the source of sound
waves starting almost simultaneously from the whole length
of the path. The concentration of these waves at the observer’s
station explains the explosive noise and the subsequent rat-
tling, but what makes the original violent sound waves? There
are four ideas as to this, all of which may be true:

1.—The meteor strikes the air so violently as to produce
the same effect as when it strikes a liquid or a solid.

2.—The rapid movement of the meteor leaves a long vacuous
trail, into whieh the surrounding air rushes and the impact of
air on air starts the sound wave.

3.—The meteor revolving rapidly on its axis, striking the
air a myriad of times on all sides and in all directions, pro-
duces a rapid succession of waves.

4.—The meteor is so heated by the compression of air in
front that it burns and cracks, and there is a continuous
sputtering as its surface particles burn up, split off, and flow
away.

‘What are the phenomena of sound observed a short distance
from the path of a projectile when going past the observer at
the greatest possible speed? Can any plausible explanation
of the noises that attend meteors be given, taking into con-
sideration the fact that the greater part of their path is at
such a high elevation that atmospheric pressure or density is
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not the thousandth part of what prevails at the earth’s
surface ? I have heard the whistling of bullets as they passed
over my head, but these do not move much faster than the
waves of sound, whereas a meteor frequently moves 20 miles
per second, or 100 times the velocity of sound and the noises
starting simultaneously from the 20 miles of its path that is
nearest to the observer, must reach his ear as one concussion.

On this subject Prof. Philip A. Alger of the United States
Naval Academy, of Annapolis, Md., writes as follows:

Although T have witnessed the firing of thousands of rounds from all
sorts of guns, I can not distinetly recall the sound made by projectiles
in flight as heard by one near the guns. I suppose the attention is dis-
tracted by the louder sound of the discharge: and I have never been
near the path of a projectile and at the same time far from the gun
itself. The sound made by a piece of shell, sueh as often glances from
an armor plate and flies to a considerable distance, is like a shrill whistle,
as I remember it; and the sound made by a large shell which for some
reason has not sufficient rotation to travel smoothly point first and
therefore wabbles and finally tumbles end over end, is as Lieutenant
Strauss describes it.

Many of the projectiles to which the inclosed letters refer have veloci-
ties ax high as 2900 and 3000 feet per second.

As far as meteors ave concerned, it seems to me unlikely that their
impact upon the atmosphere can make a sound in the way that would
happen if they struck a solid or liquid. There can be no line of demar-
cation between the atmosphere and surrounding space, it seems to me,
and the meteor will pass by insensible gradations from a vacuum into
air of measurable density.

I imagine the other three causes you name, and especially the rushing
of the air into the vacuum formed in the meteor’s path, are the true
explanations.

Lieut. A. . Diffenbach writes:

In reply to yours of the 4th, the consensus of opinion seems to he that
the nearest approach to description of the noise of the shell in flight is
that of a railway train when a little distance off, so as not to hear the
clatter of the rails, but simply a roar. It is very difficult to describe.
It seems a little bit like some one holding a tube to your ear and giving
a prolonged shout or roar into it.  Of eourse, it has the fading away due
to distance.

Lieut. John Strauss writes:

While in the office at the Naval Proving Ground I have, of course, fre-
quently heard the sound of passing projectiles. As the disturbed air
wave reaches you, a sound is made that is about half way between a
hoom and a crack, and then a moment later comes the boom of the dis-
charge. The crack is almost as loud as the boom and perhaps a little
more annoying.

When a large shot tumbles, the rumble sounds to those near the tra-
jectory like that of a railroad train.

CLIMATE AND MANKIND.

Prof. R. E. Dodge, of Teachers’ College, Columbia Univer-
sity, hag written a pamphlet of 18 pages, entitled a * Syllabus
of a Course of Six Lectures on Climate and Mankind.”

1. Climate and Mankind: Introduction. 2. Life in Deserts.
3. Life in Temperate Lands. 4. Life in Tropical Forests. 5.
Mountains and People. 6. Plains and People.

As many of the readers of the MontHLY WEeaTHER REVIEW
are engaged in lecturing and teaching on these subjects, we
can not do better than to recommend that they send ten cents
to the Teachers’ College of Columbia University, New York
City, and obtain a copy of this syllabus, as it certainly con-
tains many excellent suggestions for the use of teachers of
geography, among whom Professor Dodge is a leading au-
thority.

RELIABILITY OF HIGH WIND RECORDS.

In reply to a question as to the highest recorded velocity
and pressure of the wind, it may be said that it has long been
recognized that the devices that were used in 1870 and earlier
for measuring the force of the wind by means of the pressure
on moving plates, ete., are likely to yield quite inaccurate re-
sults, especially with respect to the maximum gusts. This is
owing to the unavoidable effects of the inertia of the moving



